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ABSTMCT 



Tills Study invsstigstsd the sffsots of seqosnco and 
synthssis psssorlptlons fcos tho Blsbocatlon Thsory by teaehlno 
the pacts of a alocoooiivtttoc systas basad on a pacts-concaptaaX 
stcaetora. h 2x3 factorial dasign was usad which incocporatad 
two saqoancaay gaaacal-to-datailad and datailad*to-ganac«l» and 
thraa lavals of mthaslsacy no synthaaisac» synthasisoc firsts 
and synthasisac last. Tha sobjaets waca 12t eighth gcad* 
pupils who were candonly assigned to tha six tceatMnt gcoapa. 
Baoh gcoop viawad a slide/tape preaantation followed by a 
papar-aad-paneil test on attxibntes and relationships of 19 
coooapts* h two-way analysis of variance revealed that tha 
attributas of the conoepta were learned equally well by all 
gronpSf bat relationships ware learned better (1) with a 
general-to-daUilad sequence than with a deUiled-to-genaral 
aaquence (p<.OS) and (2) with the aynthesiser last (p<.01) or 
no synthesiser at all (p<.05) than with the aynthaalxar first. 
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Th« ■trQCtuslRf 9f sttbjtot Mtt«r contant is a aajoc 
coBoarn la tha interactional procaaa. fi*«p*ne*' vhieh rafcra 
to tiM ordar in vhieb aiibjaet Mttar la praaantad, gainad aoeb 
attaation doring tba lHO*a« pclaarily bacana» it vaa an 
iqportant aapaet of prog&'iBMd inatructlon aataciala which vara 
vary popular at that tiaa* «y*^**^** vhich rafara to 

aboving tha ralatioafthipa aaoag alaaanta of tha aubjaet aattac, 
haa alao raeaivad aoch attaation^ ainea aaay aaucatora faal 
that tha praaanea efl a ayathaaiiar anhaaeaa tha quality of tha 
inatruction* Although tnara hava baan aany raaaarch atudiaa 
that hava invaatigatad aaeh of thaaa concarna, fav hava lookad 
at tha naa of both aaqoanoa and aynthaaiaara togathar in 
inatroctiOD. 

Tha popularity of progranad inatruction lad to auch 
intaraat in tha af facta of inatructional aaqoancoy and aavaral 
atudiaa regarding aaquanea hava baan eonduetad. Hanyr auch aa 
Kayia and Bakar (19a3) , Krathirohl and Gordon (1967) , 

loa» Caaa and loa {1H9>, and Nayar (1976) • found no 
aignificant affact vhaa covparing "logically* aaqnanead 
inatruction with randonly acraablad varaiona of tha aaaa 
inatruction* Soa (I960, p. 409) found that "caraful aaquaaeing 
of itaaa haa a aignificant affact on atudant parfomanca, at 
laaat for prograaa of aeaa length and covplaaity". Siailar 
findinga aada by Brown (1970) ravaalad that aequenoing of 
ooarplas problan->aolviag bahaviora, which (iagna (1970) daacribaa 
aa intallactual akilla, produead a aignificant affact in longer 
prograaa. 

Hatkin and Hoora (1972) propoaad that the preaenoe of 
adjunct quaationa, uae of repetitioua aatarial, and lack of 
evidence of truly logical aaqnencea nay have obacured the 
aequence effecta in earlier atudiaa. By renoving theae 
datriMntal effecta, they found that aequence does have a 
aignificant effect. 

Bruner (I960, p. 31) atated "that the curriculun of a 
aubjeet ahould be deieminad by the Boat fundaaantal 
underatanding that can be achieved of the underlying principles 
that give atrueture to that aubjeet". Be referred to the uae 
of a "apiral currioulua* that davelopa by reviaiting baaic 
ideaa repeatedly and builda upon theae ideaa until the atudant 
haa graaped the full fornal apparatua that goea with then. 

Auaubel (1963, p. 82) advocated the use of an "advance 
organiser* which "givea the learner a general overview of the 
■ore detailed aaterial in advance of hia actual confrontation 
with it and alao providea organising eleaents that ar«g 
incluaive of and take into account noat relevantly anc: 
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•ffiolsntly both the pBrtieolar content conteined in this 
MtorieX end relevant concepts in cognitive structure*. Be 
CAusubel, I960) found that the learning and retention of 
nnfaailiar but Meaningful verbal aaterial can be facilitated by 
the advance introduction of relevant subsuning concepts 
Csdvance organisers). 

Xevievs of the research on the use of advance organisers 
(Barnes and Clawson» lVt$i Hartley and Daviesr 1976| Uvton and 
Wanska. 1977 1 Nayec, 1979) indicate conflicting claim 
regarding the efficacy of advance organisers. Although Ausubel 
(1977) contends that the nature and definition of advanced 
organisers are desetibed in several of his publicationsr each 
of these reviews states that a Mre acceptable operational 
definition should be generated. The general nature of 
Ansybel*s definition appears to be a awjor cause of the 
confusion in evaluating the effectiveness of advance organisers 
since researchers differ in their interpretations es to what 
constitutes an advance organiser. 

the Blaboration Theory (Seigeluth, 1979) advocates the use 
of a special kind of general-to-detailed or slnple-to-cosq^lex 
segoenco based on epitoeising large aaounts of instructional 
Mterial. Bpitcniaing is dene on the basis of a single type of 
content (concepts # procedures # or principles) # and other types 
of content are plugged into that overall sequence whenever they 
are aost relevant. The epitcaised version of the content is 
taught as the first lesson, followed by progressively sore 
detailed or co«ples versions in subsequent lessons. 

With respect to a conceptual orientation to the 
general-to-detailed seguencOf the Blaboration Theory proposes 
that the general-to-detailed sequence be based on subdividing 
things into kinds or parts. Conceptual structures show 
superordinate. cooriinate, and subordinate relationships aaong 
ideas, where the subordinate concept aay be either a part or a 
kind of its superordinate concept. Bach lesson begins with *a 
very general synthesiser (i.e., a very siaple or general 
version of the orientation structure)* which is presented first 
to show a pervasive relationship asong the concepts, even 
though the concepts thenselves are not understood yet 
(Beigeluth and stein, in press). 

Another approach to sequencing instruction is the Ui^^e of 
a learning hierarchy (Gagne, 1970 i Gagne and Brlggs, 1979) 
which is based on ooaples skills being progressively broken 
down into sinpler ones, foraing successive levels of 



Blaboration Theory sequence does not violate the notion of 
hierarchical learning prerequisites. In an analysis of the 
Blaboration Theory and the learning hierarchy approaches, 
Wilson and Merrill (1980* p. 18) found that ^learning 
prerequisite relationships will be in strict agreenent with 
Blaboration Theory when understanding subordinate concepts". 
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In contrast to Bruner'a spiral cucriculun and Ausubel's 
subsuaptive theory » the Elaboration Theory provides specific 
guidelines for sequencing and synthesising instruction. When 
the guidelines are followed, a blueprint describing a 
ganaral-to-detailed sequence of instruction is easily and 
reliably created. Thus, the Elaboration Theory appears to 
provide a aora promising approach for prescribing these aspect 
of instruction. 

Fray and Saigaluth (1981) vare aaong the first to 
investigate the effects of sequence lod synthesiser using the 
Elaboration Theory. Their study involved the tt»«,,_of a 
kinds-conceptual structure, h oae-hour session was used to 
present 16 related concepts using printed booklets and to 
cospleta a 39-itea papar-and-pendl test. An interaction 
between synthesiser position and the sequence of instruction 
was found which indicated that the presentation of a 
synthesiser before a detailed-to-oeneral sequence was B«P;tior 
to having a synthesiser after that sequence for learning 
relationships aaong concepts. In contrast r the synthesiser 
placed at the end with a general-to-deUiled sequence was 
•vperior to having the synthesiser at the beginning. This 
interaction was significant for the learning of relationships 
aaong concepts » but there was no support for this sane 
interaction for learning the attributes of concepts. 

Aaong the aethodological probleas identified by Frey and 
Beigeluth with their study wares 

1) a saall saaple sisa of twenty-seven subjects (four or 
five per treataent group) was usedf 

2) the inatruction waa presented in booklet forn and 
atrict control of sequence was not assured i 

3) the purpose of the synthesiser waa not presented to 
the learners in the instructioni and 

4) the concept labels were often coaeesit attributes. 

Therefore* because of these probleas* the need fot 
replication for external validity, and the need for furthc 
research in this area, this study is an extension of the Frey 
and Reigeluth study. Efforta will be aade to correct for th- 
aethodolSgical probleaa identified above. It ia hypothesis««. 

1) **'the presence of a eyntheaiser will facilitate the 

learning of concepta, and , i. 

2) the aoat effective position of the synthesiser is 
dependent upon the sequence of the instruction, i.e., 
the synthesiser is aost effective in a 
general-to-detailod sequence when placed at the end 
of the inatruction and is aost effective in a 
detailed-to-general sequence when placed at the 
beginning of the inatruction. 
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NsnoD 

One bitndsed twenty-eioht of one hundred fortyfour eighth 
grade pupils in the Painted Poet Middle School of the 
Corning-Painted Post School District were the subjeiets for this 
study which was conducted during the weeks of Deceaber 14-18 » 
1981y and January 1982* The reaaining sixteen pupils were 
not included due to absenteeisa or because their schedules were 
such that they could not participate. The sublects, pciaarilf 
froM lower-aiddle to Middle income faailiesy lived in a sural 
area* The nean score for these pupils on the Stanford 
AehievoBent tmtt, which was adainistered nine aonths prior to 
the tise of this study, was the eighth aonth of the eighth 
grade* The subjects were randoaly assigned to the treataent 
groups* 



Since the teachers indicated that the content area was new 
to the pupils, a posttest-only esperiatntal design was 
eaployed* The statistical design was a 2x3 factorial design, 
and a two-way analysis of variance was used* The factors were 
sequence (g«Tieral-to-detailed and detailed-to-general) and 
synthesiser (absent, present at the beginning of the 
instruction, and present at the end of the instruction). The 
statistical design is shown in Figure 1. 



Insert Figure 1 about here 



Inatgufitipnal 2iiJL Aad Hatetials 

The subjects viewed a alide-tape dealing with the parte of 
a nicrocoaputer. Identical slides were used in each slide-tape 
series* The content of the slides included original 
photographs of the parts of a nicrocoaputer system, copies of 
pictures of the parts of a nicrocoaputer systca, printed words, 
and simple diagraas with printed words. 

The function of each of the twenty parts of a 
nicrocoaputer systea was presented by first describing the 
general function of the part, then providing at least one 
exaaple of the function, and finally, providing at least on« 
practice itea on reaeabering the function. The nature of the 
task is further described in Figures 2-4 below. 

The Painted Post niddle school had recently acquired . 
nicrocoaputer, so the students were aware of what one look; 

8 
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SyimiESIZEK 

SEQUIRCB 

Ho Syntheslg«r SfntlMslier First Synthesiser Lest 



I>etelled-to-G«iierel 


D*^, none 


0-»C, 


first 




lest 


C«iierel-to-1>etelle4 


G*toi none 


C-W), 


first 




lest 
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like end vere .very Interested in knoving aore aboot 
■icroconpoters. Although some pupils had had experience using 
a aieroGoapoter, they had received no instruction regarding its 
parts or their functions prior to the instruction used in this 
study. 



.4 treataents (see Figure 1 above) . Three 

versions used a general-to-detailed sequence and three used a 
deUiled-to-geaeral sequence (see Figures 2 and 3, 
respectively, for these sequences) • Bach set of three 
consisted of one without a synthesiser, one «yith the 
qrathesiser at the beginning of the instruction, an4 one with 
the synthesiser at the end of the instruction. 

nie> synthesiser was a tree-chart diagraa of a 
parts-conceptual structure (see Figure 4) . It was introduced 
and explained as follows i 

This diagraa shows you the parts of the 
■icroeoqputer systea. For esaaple, a aicrocoaputer 
systea (the box on the top) is aade up of the parts i 
Bicroconputer, video display, prograa, and floppy 
disc subsystea. And, a floppy disc subsystea (on the 
right hand side of the slide) is aade up of the 
drive, diskette, and interface. Z*ll give you a 
while to look it over and see what parts belong to 
other parts. Look it over welli it will help yon 
understand the inforaation you (will be seeing) (saw) 
on the rest of the slides. 

Insert Figures 2, 3 and 4 about here 

• Based on the parts-conceptual structure shown in Figure 4, 
the general-to-detailed sequence began with the concept at the 
top of the diagraa and proceeded down one level at a tiae, 
whereas the detailed-to-general sequence started at the bottca 
and proceeded up one level at a tiae (see Figure 5) . 

Insert Figure 5 about here 

Figure 6 shows the nuaber of slides and the length of the 
narration for each treataent. Each treataent containing the 
synthesiser had one additional slide and two additional ainutes 
of sound on the audio tape. The general- to-detailed sequence 
SK?f?!!55*^f ****** contained four aore slides than the coaparable 
deUiled-to-generel treataent. The four additional slides in 
the general-to-detailed sequences were duplicates of other 
Slides included in the prograas and were included to aaintain 
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OBTAXLBD>TO-GBNERAL SEQUENCE 

VISUAL 



A dlskcrte cm stora Infonatloa sort 
ot likm M audio tmpm storM sounds. 


DISKETTE 


A diskotts looks like this. 


Picture of a dlekette 


This Is s drlv# 


Picture of a drive 


It slthsr records or plsys back ths 
laforutlon on a dlskatta whan tho 
dlskatta la placad In It. 


DRIVE 

• 


Tha drlva can althar aand Inf oraatloo 
to tha ttlcrocoaputar or racaiirs laf on* 
at Ion froa tha alcroconputar. 


PUT XNFORMATZOM IN 
Ot 

GET INFOSMATIOR FROM 


Ouaaa irtiat tooo batvaan tha drlva " 
and tha alcrocoaputarf 


Black slid. 


Bxcallant If you aald Intarfaca. If 
you didn't aiQT Intarfacay raMnbar, 
on Intarf aca mat ba uaad to connact 
any plaea of aqulpasnt vlth tha «lero« 
coBputar for It to ba abla to coaaunl- 
cata vlth tha nlcrocoaptttar. 


IMTEBFACE 


Togathar, tha dlskatta, drlva, and an 
Intarfaca form vhat la callad tha 
floppy disc subsystem. 


FLOPFT DISC SUBSYSTEM 


What part of tha floppy dlac aubaystsa 
racorda or plays back tha inf onaatlonT 


Black .lid. 


Tha drlva 


DRIVE 


miat Is tha Infonatlon racordad on 
or played back f ro«? 


BUck slid* 


Right, a dlakatte. 


DISKETTE 


la the floppy disc subsystea used to 
put Information into the alcrocoaputar 
or to get Inforaatlon froa tha alcro-- 
eoaputer? 


BUck slide 


It la used to do either. It can put 
Inforaatlon Into the alcrocoaputer or 
It cen get Inforaatlon froa the alcro- 
coaputer. 


PUT INFORMATION IN 
OR 

CET INFORMATION FROM 


What are tha three parts to a floppy 
dlac subsystea? 


Black flllifa 


Right, diskette » drive and Interface. 


FLOPPY DISC SUBSYSTEM 
DISKEtTE 
DRIVE 



ir 
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INTERFACE 




MAIftATKHI 



CENOtAL-TO^DETAILBD SBQUENCE 

VISUAL 



AnotlMr part of the alcroeoaputer sysccB 
U th* floppy disc sulMiystM which is 
Mds up of the drivs« diskette sod 
iaterfeee. 

The Min part is the drive. 

It looks like thia. 

It can either aend infonution to the 
•Icroceavuter or receive Inforsation 
froB the •ierocoaputer. 

A diskette 

which looka lika thia la put into the 
drive. The kiakette can atore infoiM- 
Cion aort of like an audio tape atorea 
sounds. The driva recorda or playa 
back infotaation froa the diakette. 

Nhat part of the floppy diac aubayatcn 
raeorda or playa back the infonutionT 

The drive 

Vhat ia the infonution recorded on or 
playad back f ro«? 

tight, a diakette. 

Ia the floppy disc subsystsa used to 

piit Infonutioc into the aicrocoaputer 
or to get infoxaation froa the alcro- 
eoaputer? 

It ia uaed to do either. It can put 
infotaation in to the alcroeoaputer 
or it can get infotaation froa the 
alcroeoaputer. 

Gueaa vhat goea between the drive an 
tha aicrocaputer? 

Excellent if you said interface. If 
you didn't aay Interface, reaenber, an 
interface auat be uaed to connect any 
piece of equipaent with the aicrocaputer 
for It to be able to coaaunicate with 
the alcroeoaputer. 

Vhat are the 3 parts of the floppy disc 
subaysteaf 

i-n^A>^^*^''** Drive and interfsee. 




FLOPPY DISC SUBSYSTEM 
DRIVE 
DISKETTE 
INTERFACE 

DRIVE 

Picture of drive 

PUT INFORMATIOH IN 
OR 

GET INFOKHATICR FROH 
DISKETTE 

Pictur* of diskstte 



Black slide 

DRIVE 

Black elide 

DISKETTE 
BUck elide 



PUT INFORMATION IN 
OR 

GET INFORMATION FROM 



Black elide 



INTERFACE 



Black elide 

FLOPPY DISC SUBSYSTEM 
DRIVr. 
DISKETTE 

u^nrACB 



NICIOOOHPUTER 



i 



XRBQAIU) 



MxcRoooNnim 

8T8TIM 



COHNBCTOR 



ms 



i. 



IMTESFACB 




DI] 


[DEO 




PROGRAM 





Tocr 




COLOR 




HODB 




GRAPHICS 








MODE 





INTERFACE 



FLOPPY DISC 
SUBSYSTEM 




DISKETTE 



INTERFACE 
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FICUIS 5 
ORDER OP msniTATIOll 

DmiLn>'TO-GntE»AL CBNERAL-TO-DBTAILED 



1. 


foumt Supply 


1. 


Microcoaputer Systoa 


2. 




2. 


Mierocoaputer 


3. 


lBt«rf«e« 


3. 


Vidoo Display 


4. 


l«]rboard 


4. 


ProtrM 


S. 


• 

CeoMctor 


5. 


Floppy Disc SubsystM 


6. 


CFU 


6. 


Povar Supply 


7. 


RAM 


7. 


Kayboard 


8. 


IQM 


8. 


Kaya 


9. 




9. 


latarfaea 


10. 


Mlcroeoi^e«r 


10. 


Connaetor 


U. 


T«xt Mod* 


11. 


CFU 


12. 


Color Graphics Mod* 


12. 


Maaory 


U. 


Intcrfactt 


13. 


RAM 


14. 


▼14«o DltplAj 


14. 


ROM 


IS. 


Dislwtto 


15. 


• 

Tttt nodm 


16. 


Drlva 


16. 


Color Graphics Modo 


17. 


Intttrfaet 


17. 


Interfaeo 


18. 


Floppy Disc Subaystca 


18. 


Driva 


19. 


Froeraa 


19. 


Dlakotto 


20. 


Mierocoaqimtcr Systca 


20. 


Interfaeo 
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continuity with the audio portion of the programs. They 
accounted for no additional information regarding the 
subject-Batter content. 



Insert Figure 6 about here 



The test vas a 26-itea» paper->and-pencil test. The test 
iteas were classified as cither relationship or attribute 
Iteas. 

Figure 7 shows the six relationship ite«8 used on the 
test. They elicited responses about relationships anong 
concepts. Bach of these iteas was at the reaea >ec-a»genecality 
levely as described by the Coaqponant Display Theory (Merrill, 
in press) . A total of 19 responses was possible on these six 
iteas. 



Insert Figure 7 about here 

Figure 8 provides five representative items from the 
attribute portion of the test. The attribute portion of the 
test included eighteen itesis eliciting twenty-six responses. 
Bach item required the pupil either to name one or more parts, 
given its (their) function, or to describe the function, given 
the name of the part. This portion was also at the 
cemember-a-generality level (Herrill, in press). 



Insert Figure 8 about here 



Two other items on the test aeasured neither relationships 
nor attributes and were not included in the analysis. 

PrQCfstdure 

The pupils were scheduled by the librarian to report to 
the Library/Media Center. They viewed the instructional 
siaterials individually or in a small group, based on the numbe. 
available per treatment and the Librarian's schedule. Before 
viewing the slide-tape, each pupil wcs told: 

You are going to be learning some new material 
about the parts of a microcomputer system. This is 
part of an experiment to find out the best method for 
learning this type of information. There are six 
slide-tape programs and each one teaches the same 

E% 16 
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SYNTHESIZBR 



8B2UIIICI 

D«t«il«d»to-G«Mral 
GtfMr«l->t»-D«tmiUd 



No SynthMlstr 


SyathMlstr Plrtt 


Synthealter Last 


81 0lliM 


82 sllilM 


82 alldM 




17 'SO** 


17 '50- 


86 slldM 


87 filldoa 


87 alidM 


15* 55" 


17 '55" 


17*55" 
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2. What ar* th« tvo parts of tha kayboafo callad? 

8* What ara tha two parta of tha aaaory callad? 

14. What ara tha thraa parta of tha vldao diaplagr called? 

15. What ara tha thraa parta of tha floppy dlac aubajatoa callad? 
22. RaM tha four aaln parta of a ■icrocoMPUtar ayataa* . 

26. RaM tha f iva parta of tha »icroco«ptttar . 



nCDU 8 

BuiVlaa of ATTRIBUTE ITCMS 



1. What la tha part callad that providaa tha alactrldty for tha microcoaiptttar 
to ba abla to run? 

5. What la tha purpoaa of aa Intarfaca? 

9. Whan you put Inforaatlon Into tha nlerocoivutar, it la teaporarlly atoraJ In 
what part of tha ncaory? 

\ 

17. What kind of Infonutlon do you aaa In tha taxt noda? 

24. Haaa two parta of tha «leroeo«putar ayataa that you can uaa to put Infomatlon 
Into tha ayatoa with. 
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inforaation in a different vcy. You will look at one 
of thtm and take the sane test as everyone else in 
the eighth grade. You will not be graded as part of 
your Bath grade but if you would like to know how you 
did you can find out froa ne (the Librarian) . Pay 
elooe attention and do your very best* 

Following these instructions by the Librarian, each pupil 
viewed the slide/tape to which he/she had been randomly 
assigned. At the end of each slide/tape the subjects were 
instructed to get a copy of the test froa the Librarian and 
coaplete the sxaa. Host pupils finished the exaa within the 
remaining tiae of the scheduled period (about 20 aiautes). 
Bovsver, if aore tiae was needed, the pupil was allowed acre 
tias to complete the test. 



Yhe aean nuad^rs of correct responses on the relationship 
itens and on the attribute items are presented in Table 1 in 
the fora of percentage correct out of 19 and 26, respectively. 
Significant aain effects for both sequence and synthesiser were 
found on the r<ti»«^ton«hla test, F (1,122) - 4.00, P-.048 for 
sequence and F(2,122) - 4.35, p-.015 for synthesizer Tsee Table 
2). On the •fct-rjtMit;^ test a two-way analysis of variance 

Jielded no significant aain effects nor interaction (see Table 
I • Ho significant interaction was found on the relationship 
test either. 



Insert Tables 1 and 2 about here 



With respect to sequence, these results indicated that a 
aeneral-to-detailed sequence is superior to a 
detailed-to-general sequence. With respect to synthesis, 
Duncan's Multiple Range Test was performed to identify the 
source of significance. The results showed that having the 
synthesiser at the end of the instcuetion is significantly 
better (p«.01) than having it at the beginning and having no 
synthesiser is significantly better (p».05> than having it at 
the beginning of the instruction. 

Mo foraal affective aeasures were taken regarding this 
study. However, the Librarian who sdainistered the study in 
the school indicated that aost students showed a great deal of 
interest and effort in doina the work. Several pupils could 
not be scheduled during school hours so they volunteered to do 
the work after school. About 40% of the pupils asked for the 
results of their exaa. 
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TABLE 1 



MEAN SCORE (In p«rc«nc) OP COBSECT lESPONSES 
EKLAnONSRIP ITEMS 



SEQOBHCE 


No Synthesizer 


Syntbeslser Plrst 


Synthesiser Lest 




Ontalled- 
to-C«i«r«l 


43.09 
(22.59) 
w-22 


27.55 

e» s ♦ 

(23.70) 
n-22 


40.85 
(26.36) 
n-20 


37-C 


eo-Ott«U«d 


43.09 
(21.88) 

v23 


3S.57 
(23.60) 
n'21 


54.95 
(22.97) 
n-20 


45.3 
(23.4 
n-64 




43.02 
(21.98) 
n-45 


32.93 
(24.03) 
n-43 


47.90 
(25.43) 
n-40 






MEAN SOOKE (In pnrcwit) 07 CORRECT RZSPOHSES 
ATTRZBOTE ITEMS 




SBQOEIICE 


No Synthesiser 


Synthesiser Plrst 


Synthesiser Last 




to-€tattr«I 


49.82 
(23.61) 
n-22 


35.82 
(22.71) 
n-22 

» 


42.05 
(26.91) 
n-20 


42.!^ 
(24.; 


G«i«nl- 
to-4»tcnll«d 


48.35 
(22.91) 
n-23 


45.14 
(20.20) 
n-21 


52.40 
(21.87) 
n-20 


48.: 
(21.: 

n-64 




49.07 
(23.00) 
n-45 


40.37 
(21.78) 
n-43 


47.23 
(24.76) 
n-40 





(Mimbera 1a parmthesM r«prM€nt standard davlatiMa} 



TABLE 2 

IWMTAY AHALYSIS OF VAUAMCB 
SELATIOMSHIP TEST 

800KCE SUMS OF SQUAHBS df F pr> F 

ScqiMoe* (A) 2211.13 1 4.00 .0477 

SjmtbMlMr 4803.17 2 4.35 .0150 
iMitlM (B) 

AX» 1165.70 2 1.05 .3515 



AXTSIBUTB ITEMS 

MOBCB SUMS OF SOOAMS df F pr>F 

Saqune* (A) 1146.01 1 2.15 .1453 

9FntlMsis«r 1770.49 2 1.66 .1945 
Position (B) 

A I B 934.78 2 0.88 .4190 
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PlBCUHBlOn 

The results of this study do not support the first 
hypothesis* since under no condition was the presence of a 
synthesiser superior to having no synthesiser. Neither did the 
results support the second hypoUiesls In that there vss no 
slenlf leant interaction (i.e.» the presence of a synthesiser 
folioving the instruction was superior in both the 
general-to-detailed and the detailed-to-general eeguences) • 
This result Is iriconoistent with the Elaboration Theory » which 
advocates the usci of a synthesiser at the beginning of the 
instruction. It could be that a parts-conceptual structure 
functions well In seinforoing the InforsMtion that has been 
taught r but that it Is not necessary at the beginning and uy 
even cause confusion. 

Likewise^ It appears that It is better to use a 
general-to^etalled sequence than a detailed-to-general 
sequence f which is In support of the Elaboration Theory. The 
synthesiser was Intceducea by reading f roa the top of the 
tasonoaqr down in a gener«l-to-detalled sequence for both the 
general-to-detalled and d«t»iied-to-general treataents 
receiving synthesisers as part of th» instcuetion. This aay 
have introduced a confounding variable* In that the 
detailed-to-general treataent groups receiving synthesisers 
probably should have been presented a tasono«y vlth the 
subordinate concepts at the top of the slide and send down to 
snperocdinate concepts to nalntain continuity with the 
instructional sequence. 

The nunber of concepts Included in the instruction stay 
have been too large for a single lesson. The use of a 
synthesiser containing nineteen subordinate concepts eay have 
been too auch for pupils at this age level to grasp in such a 
short period of tiae. 

In addition » although the purpose of the synthesiser was 
explained and a brief description of how to use It was givenr a 
acre detailed explanation » leading the subjects through the 
structure so they aight see the relationships aore clearly 
aight have provided the pupils with a better understanding of 
the synthesiser. Ko atteapts were aade to test for 

Jrerequlsite skills in Interpreting such structures and no 
nstruction in reading tree-chart dlagraas was provided prior 
to the subjects* participation In this study. It is poscibl« 
that the tree-chart dlagraas aight have been too difficult for 
the age level of the subjects. 

Further research about the effects of sequence and the use 
of synthesisers in teaching concepts is certainly needed. 
Additional research should consider the following s 

1. consistency of the sequence of the synthesiser with 
the sequence of the instruction » 

2. the nuaber of concepts that should be included in a 
synthesiser » 

ERJC , 22 
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3» the sae level st which synthesisers can be understood 
l^y pupils r and 

4* the degree o£ abstraction oC a synthesiser that can be 
used at various age levels. 
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